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Introduction
Description for group is captured in CRs in [1]and [2]while signalling changes for group WUS are capture in CRs in [3] and [4].

After reviewing the latest running CRs, some issues have been identified and this paper describes the issues and resolutions. 
[bookmark: _GoBack]Issues and resolutions
WUS resource Frequency location
The RAN1 agreement for frequency location of WUS resources when WUS Resource 0 is in frequency location n2 has been mis-interpreted. The RAN1 agreements is show in Table 1.

[bookmark: _Ref40794042]Table 1: WUS resource frequency location
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The intention of Alt1 and Alt2 is to ensure when WUS Resource 0 is configured in the central two PRBs of the paging narrowband used for eMTC then WUS Resource 1 and 3, if configured, should be on the PRBs of the same narrowband that are closer to the centre frequency of the system bandwidth. This means Alt1 and Alt2 means the following:
Alt1: Frequency of the eMTC paging narrowband is lower than the system bandwidth centre frequency.
Alt2: Frequency of the eMTC paging narrowband is higher than the system bandwidth centre frequency.

This means Table 7.5.x-1 (shown below) in [1] does not capture the agreement correctly. This has happened because of RAN1 has shown location of n0 in the top row of the 2x3 grid. The solution is to swap n0 and n4 for WUS resource 1 and WUS Resource 3 as shown in the table. Also, since frequency location for WUS Resource 1 and 3 are the same then duplicate row can be deleted.

Table 7.5.x-1: WUS Resource frequency location
	WUS Resource
()
	Frequency location of WUS Resource ID 0

	
	n0
	n2 
	n4 (Note 1)


	
	
	NB below centre frequency < center frequency
	NB above centre frequency > center frequency
	

	WUS Resource 1 & 3
	n2
	n0n4
	n4n0
	n2

	WUS Resource 2
	n0
	n2
	n2
	n4

	WUS Resource 2
(Note 2)
	n4
	n4
	n0
	n0

	WUS Resource 3
	n2
	n0
	n4
	n2

	Note 1: This column is applicable if wus-Config is present.
Note 2: This row is applicable for the resource pattern ID 7
Editor Note : It is FFS whether further updates needed for WUS Resource ID 0 =n2.




Proposal 1:	Delete row for WUS Resource 3 and make WUS Resource 1 row applicable to both WUS resource 1 and 3.
Proposal 2:	Swap n0 and n4 for WUS Resource 1.
Proposal 3:	Change heading for two sub-columns undern2 to “NB frequency< center frequency” and “NB frequency > center frequency”
groupsForServiceList field description
The CR in has the following field description:


	[bookmark: _Hlk40800207][bookmark: _Hlk39739753]groupsForServiceList
Number of WUS groups for each paging probability group see TS 36.304 [4]. The first entry corresponds to the first probability group, the second entry corresponds to the second paging probability group, and so on. Any WUS group from the list numGroupsList that is not assigned to a probability group is assigned to the WUS group list used for UE ID based grouping. Total number of WUS groups in this list cannot be more than the total number of WUS groups in numGroupsList.



The above field description is duplicating what is very clearly defined in CR to TS 36.304 in [2].

Proposal 4:	Delete “Any WUS group from the list numGroupsList that is not assigned to a probability group is assigned to the WUS group list used for UE ID based grouping.” for 36.331 CRs in [4]& [5].

Frequency location signalling [RIL H816]
The reason for including frequency location in each group WUS configuration for each gap type is to allow flexibility of which WUS resource is used for WUS resource 0 for each gap type. As the narrowband may also carry RSS (which also occupies 2-PRBs) then it is desirable to avoid multiplexing RSS with MWUS. While it’s true one of the PRB pairs in [n0, n1] or [n4, n5] will always be not used for group WUS but it is still desirable to not use PRB pairs at the edge of the narrowband even for RSS. Therefore, we propose to keep the current signalling.

Proposal 5:	Keep frequencyLocation-r16 IE in GWUS-ResourceMappingPattern-r16
Probability threshold and groups [RIL H813, H843]
The group WUS signalling allows for up to 3 probability thresholds and up to 3 WUS group sets. This means it is possible for one or more probability thresholds have 0 WUS groups. While probThreshList-r16 is common for all gap types but groupsForServiceList-r16 can be gap specific [3][4]. It was agreed this way because not all gap types may be configured with same number of WUS resources. Configuring more than one WUS resource for each gap type, especially in the time domain, consumes more radio resources. Whether networks would configure same number of WUS resources for each gap type is difficult to say. Noting that the probability thresholds are such that they are in ascending order, first entry corresponds to lowest probability threshold while last entry corresponds to highest probability threshold [2].

Option 1: 	If there are fewer entries in groupsForSserviceList-r16 than probThreshList-r16 then 1 or 2 probability thresholds will have 0 WUS groups. This is what is currently implied by [2].
Option 2: 	Ensure the same number of entries in groupsForSserviceList-r16 and probThreshList-r16. This will require each entry to have at least 1 WUS group.

As the probability-based paging is more important for UEs with low paging probability then Option 1 is better when a gap has fewer number of available WUS groups than another gap.

Proposal 6:	Allow for one or more paging probability thresholds to be assigned 0 WUS groups.

WUS config per carrier [RIL H848]
The NB-IoT group WUS config per carrier signalling can be optimised as show below.


DL-ConfigCommon-NB-r14 ::=			SEQUENCE {
	dl-CarrierConfig-r14				DL-CarrierConfigCommon-NB-r14,
	pcch-Config-r14					PCCH-Config-NB-r14			OPTIONAL, -- Need OR
	...,
	[[	wus-Config-r15					WUS-ConfigPerCarrier-NB-r15		OPTIONAL	-- Cond WUS
	]],
	[[	gwus-Config-r16					CHOICE {
			useWUS						NULL,
			explicit					WUS-ConfigPerCarrier-NB-r15
		}														OPTIONAL	-- Cond GWUS
	]]

}

And the field description updated as follows:
	gwus-Config
For FDD: Carrier specific GWUS Configuration. 
E-UTRAN configures same value explicit onlyfor if wus-Config and gwus-Config if both are presentis not present for the carrier.



 Proposal 7:	Optimise signalling and update field description for per carrier group WUs configuration.

Summary
This paper identifies some issues with WUS feature and proposes following:

Proposal 1:	Delete row for WUS Resource 3 and make WUS Resource 1 row applicable to both WUS resource 1 and 3.
Proposal 2:	Swap n0 and n4 for WUS Resource 1.
Proposal 3:	Change heading for two sub-columns undern2 to “NB frequency< center frequency” and “NB frequency > center frequency”
Proposal 4:	Delete “Any WUS group from the list numGroupsList that is not assigned to a probability group is assigned to the WUS group list used for UE ID based grouping.” for 36.331 CRs in [4]& [5].
Proposal 5:	Keep frequencyLocation-r16 IE in GWUS-ResourceMappingPattern-r16
Proposal 6:	Allow for one or more paging probability thresholds to be assigned 0 WUS groups.
Proposal 7:	Optimise signalling and update field description for per carrier group WUs configuration.
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